Cardiac arrhythmias often are transient and might not be detected using conventional electrocardiographic (ECG) techniques. The adhesive patch monitor (APM) is a single-lead, lightweight, up to 14-day continuous ambulatory ECG monitor.
Introduction
The diagnosis of sporadically occurring cardiac arrhythmias in dogs is challenging and typically requires ambulatory electrocardiography. 1 The use of various devices has been reported in veterinary patients, including the short-term (24-to 48-hr),
continuous Holter monitor; the longer-term, intermittent event monitor (up to 14 days); and the implantable loop recorder (up to 3 yr). [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] Each modality carries its own shortcomings. The
Holter monitor is of limited utility when clinical signs occur infrequently (e.g., less than every 24-48 hr), and the multiple leads, as well as the bulky recorder, can be cumbersome for smaller patients. Event monitors and implantable loop recorders only allow intermittent data acquisition and need to be activated by the owners during a witnessed clinical event. Moreover, implantable loop recorders are placed in the subcutaneous tissues when the patient is under deep sedation or general anesthesia, and the rate of complications requiring removal of the device ranges from 4 to 8%. [8] [9] The adhesive patch monitor (APM) a is a single-lead, lightweight, up to 14-day continuous ambulatory electrocardiographic (ECG) monitor. This device, approved for human use by the FDA, does not have external leads or wires, is single-use, has a low-profile design, is water-resistant, and has a button that can be pressed to mark witnessed clinical events.
In the human adult population, the APM has detected a higher number of arrhythmias during the first 24 hr, as well as during the total wear time, when compared with the Holter monitor. [12] [13] In children, the diagnostic yield of the APM has been substantial, as 44% of first-detected arrhythmias and 50.4% of the first symptomtriggered arrhythmias occurred after the first 48 hr of cardiac monitoring.
14 Given these findings in humans, the APM might provide information that could match or surpass the diagnostic yield of current techniques for assessing sporadically-occurring cardiac arrhythmias in dogs. The present study aimed to assess the feasibility of using the APM in four boxer dogs, a breed frequently affected by intermittent ventricular arrhythmias due to arrhythmogenic right ventricular cardiomyopathy (ARVC).
Materials and Methods
All procedures in this study were approved by the Institutional Animal 
APM Use
The APM was placed on the left side of the dog's thorax, at the fifth intercostal space, slightly dorsal to the costochondral junction, and 
Analysis of Recordings and Comparison with Holter Monitoring
After removal, all four APMs were returned to the manufacturer to extract the data for analysis ( Figure 2) . A full disclosure report was 
Statistical Analysis
Statistical analysis was performed using a commercial software package g . Data were expressed as median and range (minimummaximum). Considering the small sample size, counts of ventricular ectopic beats were compared using a Wilcoxon matched-pairs signed rank test, as well as personal judgment. Tests were two-sided, and the level of significance was set at P , .05.
Results

Animals
The study population consisted of three spayed female (4, 5, and 9 yr old; 28, 27, and 30 kg, respectively) and one neutered male (7 yr old and 34 kg) boxer dogs. Hereinafter, these four dogs will be referred to as F1, F2, F3, and M1, respectively. Two dogs, F2 and F3, were previously diagnosed with ARVC causing syncopal episodes and were both medically managed with sotalol (F2: 3 mg/kg per os q 12 hr; F3:
1.3 mg/kg per os q 12 hr) and, for one of them, omega-3 fatty acid supplementation. The two other dogs (F1 and M1) showed no overt 
APM Use
In three dogs (F2, F3, and M1), the APM remained attached for the entire study period (14 days 
Analysis of Recordings and Comparison with Holter Monitoring
In all dogs, the analyzable time was .93% of the total wear time.
Quality scores are presented in Table 1 . Recordings provided an unambiguous rhythm diagnosis at rest (sleeping or eating). Walking or playing/running caused intermittent moderate-to-marked motion artifact that sometimes impaired ECG interpretation.
During the first 24 hr, counts of ventricular ectopic beats (PVCs, couplets, triplets, and runs of ventricular tachycardia were comparable between both monitoring modalities ( Table 2) .
Discussion
This preliminary study describes the use of a novel, noninvasive ambulatory ECG monitoring modality in boxer dogs. The APM allowed 14-day continuous ECG recording in three of four dogs with minimal and tolerable side-effects.
Although the diagnostic yield of this APM still has to be evaluated in larger groups of dogs, several studies have demonstrated the benefits of using long-term monitoring compared with conventional ECG and 24-to 48-hr Holter monitoring for the diagnosis of sporadically occurring arrhythmias, both in human and canine populations. 5, [8] [9] [10] [11] [12] [13] [14] 16 In a study of 50 dogs with syncope, the diagnostic yield of Holter monitoring was 42%, and a correlation between syncope and a recorded cardiac rhythm was possible in only 24% of the dogs. 2 In comparison, another study reported a diagnostic yield of 85% using a cardiac event monitor for a maximal duration of 2 wk. 5 However, event monitors need to be activated by the owners during a witnessed clinical event, unless automatic activation/trigger for cardiac pauses, tachyarrhythmias, and bradyarrhythmias are built into the monitor. GraphPad Prism, version 6.00; GraphPad Inc., La Jolla, California
